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(54) ACTIVE MATRIX TYPE UQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To prevent the contact defect of TFT electrodes and pixel 
electrodes without increasing production stages. 
CONSTITUTION: Thin-film transistors(TFTs) and peripheral contact 
electrodes are formed on a transparent substrate I and a passivation film 
9 is laminated thereon. Contact holes 10 are formed on the peripheral 
contact electrodes of the film and the electrodes of the TRs and a ~ ' 
metallic film 12 is deposited and patterned, by which the metallic film 1,2: ; ; ; r ,r r 
is patterned and formed on the channel parts of the TFTs and the : <* ~. 
contact hole parts. The light shielding films 11 on-the channel parts 15 " « * — 
and the metallic films 12 on the contact, holes 10 are formed in another j . 
.islands and the light shielding films 12 on the channel parts .15 are made : . : 
floating. Finally, a transparent conductive material is deposited and , „ 
patterned to form pixel electrodes. Simultaneously, a transparent . . 

conductive layers 14 are patterned and formed on the light shielding 
films. 




At}.. 



LEGAL STATUS 

[Date of request for examination] 1 3.06.1 995 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2780673 

[Date of registration] 1 5.05.1 998 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The active matrix liquid crystal indicating equipment characterized by having the metal light- 
shielding film and pixel electrode which shade the channel section of said thin film transistor on the 
passivation film, and the metal membrane intervening between said source (drain) electrodes and said 
pixel electrodes in the active matrix liquid crystal indicating equipment which has the thin film transistor 
substrate which comes to arrange a gate electrode, gate dielectric film,, a semi-conductor layer, and the 
thin film transistor that consists of a drain source electrode on a transparence substrate. 
[Claim 2] The active matrix, liquid crystal display according to claim ^characterized by covering said : . 
metal light-shielding film by the transparence conductor film. ; i , . >-•:«?■ : 
[Claim 3] Said metal light-shielding film is an active matrix liquid crystal display according to claim 1 or 2 
which is separated with said pixel electrode, is formed and is characterized, by being floating electrically. 
[Claim 4] The active matrix liquid:crystal . display according to claim 1, 2,: o> '3; characterized by the front; * 
face of the semi-conductor layer of said thin film transistor being. inactivated by hydrogen plasma 
treatment. — ' ,w — ~ rv ^.. rp ^ m ... . ... 

[Claim 5] The process which forms a gate* electrode and a signal 'line^ alternatively on a -transparence v 
substrate, and the process which forms alternatively gate dielectric:film,etheu1st;semi-conductor. layer, 
and the' 2nd semi-conductor layer on said substrate, The process *WhichVformsra.^ 

electrode, by putting and carrying out-patterning of the metal mernbrane^ThecprlbcesS(Which < forms-a^.:^^ 
contact hole on a circumference terminal area and said source, or a drain >electrode-by growing up and - v ; 
carrying out patterning of the passivation insulator layer, The manufacture "approach of the active matrix 
liquid crystal display characterized by including the process which forms a. metal membrane in said 
channel contact hole by putting and carrying out patterning of the metal; and the: process- which forms a 
pixel electrode with the transparence electric conduction film. - . * - 

[Claim 6] The manufacture approach of the active matrix liquid crystal display according to claim 5 
characterized by removing said gate dielectric film alternatively and exposing said some of signal lines at 
the same time it forms a contact hole in said passivation film. 

[Claim 7] The manufacture approach of the active matrix liquid crystal display according to claim 5 or 6 
characterized by performing hydrogen plasma treatment to said semi-conductor layer before said 
passivation film formation, and inactivating the back channel of a transistor. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the active matrix liquid crystal display which 

has a thin film transistor, and its manufacture approach about a liquid crystal display. 

[0002] 

[Description of the Prior Art] Drawing 6 is the sectional view (a) and top view (b) showing the concept 
of an active matrix liquid crystal display layer value of having the conventional thin film transistor. This 
active matrix liquid crystal indicating equipment consisted of a thin film transistor (TFT) substrate 18 
and an opposite substrate 19, and the structure which pinches the twist pneumatic (TN) liquid crystal 20 
in the meantime is taken. The TFT substrate 18 serves as the pixel electrode 1.3 which was formed on 
the matrix on the glass substrate 1: and which corresponds for every pixel from, a signal line. 22 and the . , , . 
scanning line 21, and the thin film transistor (TFT) 23 further prepared for every pixel electrode; 
Moreover, the opposite* substrate 19 consists of a pigmented layer 25 of RGB which) corresponded for- v. : 
every transparent electrode 24 and pixel, and a protection-frorrHight layer 26 aiming at protection from 
••light." - *' • -".r* • - • :*v-> v .£_. V--...W. , •>:••-*■(. > .-- v.. 

•[0003] Drawing 7 is the^manufacture approach of this TFT substrate. On a^glass substrater! ;:the 1st •* ~ * . - * 

metal membrane; such as Cr, W, Ta, and aluminum, is used, a spatter etcris -put, patterning of this is ■ — 

carried out, and thevcircumference contact electrode 3 for the gate electrode 2 f c each, signal. line; and the 4 >v -.-r 
scanning line is formed ^( r vdrawin'gc7r (a)).;^Next-^after -growing up continuously -the "gateidieleetric: film 4: \ i^Kv; ,b- 
which* consists of^SiNxretci; theTnonidoperamorphous^silicon (a-Sr)^^ 
- was doped by high:coneehtrationi:by. the .plasma-.GVD method, patterhingcdf rn+a3riSi6.^and »'aTSi5ris :c.amed:ia$TO 
out on an island ( drawing 7/ (b)X- ? Next; only the gate dielectric film 4: on the circumference ^contact?/:* - tv ;,«r. 
electrode 3 which carries .out patterning of the gate dielectric film,:and. consists of the4st metabv v * ?- : 
membrane is removed alternatively ( drawing 7 (c)). next, the 2nd metal membrane which consists of Cr, 
W, Ta, aluminum, etc.*— a spatter. etc. — covering — and patterning is carried out and- a; signal linerand - 
the drain electrode 7, and the source electrode 8 are formed ( drawing 7 (d)). Some signal lines are 
connected to the contact electrode 3. Furthermore, it covers, patterning of the transparent electrodes, 
such as indium oxide tin (ITO), is carried out, and the pixel electrode 13 is formed. . 
[0004] Next, etching removal of n+a-Si on the channel section 15 of TFT is carried out for the source 
and the drain electrodes 8 and 7 at a mask ( drawing 7 (e)). Since it becomes the drive under strong 
light, it is necessary to prepare a protection-fromHight layer also on TFT, and further especially in the 
case of a projector etc., it forms and patterning of the metal light-shielding film 1 1 which consists of Cr, 
W, Ta, aluminum, etc. is carried out ( drawing 7 R> 7 (g)). 

[0005] As for a patterning process, by the formation approach of the conventional channel dirty mold 
thin film transistor with a light-shielding film, a patterning process becomes 7 times as mentioned above 
corresponding to each process. 

[0006] Conventionally [ above-mentioned ], with structure, since a signal line 22 and the pixel electrode 
13 are in this layer, if about 10-20 micrometers of these spacing x (refer to drawing 6 (b)) are not taken, 
short-circuit of the pixel electrode 13 and a signal line 22 increases by the etching remainder etc. 
Therefore, pixel area becomes small and a numerical aperture falls to 50% - 60% by the panel of a 
diagonal 25cmVGA class. 

[0007] By JP,64-68729,A, in order to solve this problem, as shown in drawing 8 , a drain, the source 
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electrode 7, and after forming eight times and digging a part for a channel deep, the passivation film 9 is 
formed, a contact hole 10 is formed in this film 9, and the pixel electrode 13 is formed in after an 
appropriate time. The pixel electrode 13 is connected by this through the contact hole 10 established in 
the source electrode 8 and the passivation film 9. 

[0008] In this case, since a signal line 22 (7 8) and the pixel electrode 13 are in a different layer, they 
become possible [ bringing these spacing close to 0-2 micrometers ], and a numerical aperture 
increases them from 60% to 70% by the panel of a diagonal 25cmVGA class. 

[0009] However, the pixel electrode 13 in the contact hole 10 section causes an open circuit, and there 
is a problem which the poor contact between source electrode 8 and the pixel electrode 13 cuts. 
[0010] Then, as shown in drawing 8 as 12, the technique which makes the contact hole section 10 the 
two-layer structure of the transparence pixel electrode 13 and the metal layer 12 is indicated by JP.4- 
68729.A. In this case, a patterning process increases by the patterning process of the metal layer of the 
contact section compared with the case where it does not dissociate between layers, and a patterning 
process becomes 8 times. 

[001 1] In order to suppress increase of this patterning process, in JP, 1-104051,1), TFT which formed 

the metal layer 12 of the contact section 10 by the same metal membrane as the metal light-shielding 

film 1 1, namely, served as the contact metal layer 12 by the light-shielding film 1 1 is indicated like 

drawing 9 . In this case, .pattern, formation of -the metal. layer 12 is carried out to.the shape of an- island ; ;. \ 

in the channel field upper part of TFT in a contact hole. : -.- ....... , . . 

■ • [0012] In this TFT, since patterning of a Jight-shielding film 1 1 and the metal layer 12 is performed^to' vr; 
coincidence, a. patterning process becomes 7 times. • - ' r ♦ -;r..-*Mv 

[0013] io ii 

• [Problem(s) to be Solved by the Invention]. Thus, in order to solve the poor contact which forming a : **** - ■ tv 
* pixel electrodeHn piles with a source electrode is proposed in order to raise a numerical aperturerand - r-™. 
* ' : can. be set in that case, in the .contacfchole 10,. considering as thertwo^layer structure of the ? : ^.^ : ;t a 
\>. 'transparence pixel electrode Iayer1*3 and-the -metal layer. 12 is proposed 1 .; i>? .j*-.;*^? vo*?^; ? ;*: ,J ^^w« .onoitxiK'zy 
k •;; i - j *[00:1 4] ; However;- as a result of actually , building a prototype, as aicausie-'ofv'poor \contact t :the poori jr^.v ~v.*rfthnE 
\-.* r ^ contact ofrthe transparence pixel :electrodes 13, suchi as the 2nd:metal membrane which isrthe.isouree vcrra?. rc 
•electrode* 8, and ITO, was accepted besidesr the open circuit of the pixel-electrode 13 in the contact - .; ^ - • 
holevtO section. Since Oxidation Gr is formed in a surface of metakin case the passivation film'9 is rr ^ - 
formed by plasma CVD etc. after the drain source electrode 7 and 8 formation by Cr etc., this cannot 
take ohmic contact, if the laminating of the semi-conductor film, such as ITQ, is- carried out, but is :' ' ^ v*v 
considered that contact nature gets very. bad. 

[0015] Therefore, by the technique shown in drawing 8 and drawing 9 , in order to take the good contact 
between source electrode 8 and the pixel electrode 13, a removing-by etching or reverse spatter-metal 
oxide film of source electrode metal 8 front face process is needed. This complicates a manufacture 
process and makes the yield deteriorate. - * ^ - - - 

[0016] Moreover, in what is shown in drawing 9 , although the metal layer 12 and light-shielding film 1 1 
of the contact section serve, metal-insulator-semiconductor structure is made to a light-shielding film 
1 1 and passivation film 9 pan with the a-Si film 5 in this case, and the so-called back channel is formed. 
For this reason, the pixel electrode 13 is an OFF side especially like drawing 2 in the electrical property 
of TFT in a main frame and negative UREMU, and became unsymmetrical, the poor display of the panel 
resulting from the OFF property of TFT and the poor display resulting from a DC characteristic 
impressing to liquid crystal were caused, and there was a trouble in respect of a panel display. 
[0017] And the metal light-shielding film 11 (12) became the maximum upper layer, and since it was in 
contact with direct liquid crystal through orientation material, it had the unstable problem chemically. 
[0018] This invention is made in view of these points, therefore without increasing a complicated 
process in the above-mentioned drain and a pixel intermediate layer separation TFT process, the 
purpose reduces the poor contact between the source and a pixel, and is to offer the active-matrix 
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substrate which can be low manufactured by the high yield and which was stabilized chemically and its 

manufacture approach of a manufacturing cost. 

[0019] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose , it have the metal 
protection from light layer and the pixel electrode which shade the channel section of a transistor for it 
on a wrap passivation film , and the active matrix substrate characterize by to form the source and pixel 
inter-electrode contact in order of a metal light-shielding film and a pixel electrode be offer in the thin 
film transistor substrate which come to arrange the gate electrode formed on the transparent insulating 
substrate in this invention , gate dielectric film , a semi-conductor layer , and the thin film transistor 
that consist of a drain source electrode . 

[0020] Moreover, the process which forms a gate electrode on a transparence substrate according to 
this invention and the process which is made to carry out continuation growth of gate dielectric film, a 
non dope semi-conductor layer, and the low resistance semi-conductor layer, and carries out patterning 
of the semi-conductor layer, The process which removes the gate dielectric film on the drawer section 
of the scanning line and a signal line, and the process which forms a drain and a source electrode for a 
metal membrane covering and by carrying out patterning, The manufacture approach of the active- 
matrix substrate characterized by including the process which removes the passivation film on the 
drawer section of the, scanning line and a- signal line for an insulator/layer, growth and by carryingrout .\ ; :- 
patterning, and forms a source electrode top contact hole in coincidence is offered. 
* -r [0021] . - f r v a:> * .* 

i [Example] That the above and other purposes of this invention, the description, and an advantage- should 
be made clear, hereafter, about the example of this invention, a drawing is made-;reference and explained. 
.■• ■ [0022] Drawing 1 is the sectional view having shown the active-matrix liquid crystal display of the 1st 

- example of this invention in* order of the production^process. in this~example?;it consists^ of Cr, ;*W; Ta;~r 
: ^ aluminunvetc. on a;transparenee insulating substrate 1 like glass iirstv- - the film isideposited'on >the T 5 
3 ~ :v < thickness of 100nm -~300nm -by a spatter, etc. the 1 st conductor",spatterning is? carriedibutrusing the 

r :l photolithography^method,^and .- the.: gaterelectro.de :2-?: the scanning line;?andvitsrcir;cumference contact? -:r; 
u.i .electrode?3; are formed:C :drawtne i ln (a))iii\-:. s « rp= z-^vrr.'L • ::-actrc<>5: >t -dr^v^z^ r 

[0023] Next, the n+a-Si film* 6 which carried out the^gate dielectric.film 4 which consists-of SiNx etc. by 
a plasma-GVD method etc. at the thickness of 200nm — 600nrrv-and carried out the phosphorus dope of 
the non dope a-Si film 5 as a channel layer as a contact layer at the thickness of 100nm - 400nm is 
continuously formed in thickness of 10nm. - 100nm, and patterning of each semi-conductor layer is 
. carried out on an island ( drawing 1 (b)). 
[0024] Next, gate-dielectric-film 4 part on the cash-drawer section 3 of the scanning line and a signal 
line is removed ( drawing 1 (c)). 

[0025] next, it consists of Cr, W, Ta, aluminum, etc. — the film is carried out by a spatter etc., 
patterning of the contact n+a-Si layer 6 is carried out [ after depositing on the thickness of 100nm - 
300nm ] for the film to the film the 2nd conductor after depositing on the thickness of 100nm - 300nm 
by a spatter etc. the 2nd conductor the 2nd conductor, and a signal line and the drain electrode sources 
7 and 8 are formed ( drawing 1 (d)). 

[0026] Next, 100nm - 300nm of passivation film 9 which consists of SiNx etc. by a plasma-CVD method 
etc. is formed, the passivation film of the scanning line and the signal-line cash-drawer section 3 is 
removed, and a contact hole 10 is formed on the source electrode 8 at coincidence ( drawing 1 (e)). 
[0027] next, boil Cr, W, Ta, aluminum, etc. — the 3rd conductor, the film is formed 50nm - 200m by the 
spatter, carries out patterning, and a metal membrane 12 is formed on the thin film transistor channel 
section 15 and the contact hole section 10 ( drawing 1 (f)X It dissociates here in the light-shielding film 
1 1 on the channel section 15, and the metal membrane 12 on a contact hole, therefore let the light- 
shielding film 1 1 on a channel be floating by operating state. If a light-shielding film 1 1 and a metal 
membrane 12 are formed continuously, metal-insulator-semiconductor structure will be formed by the 
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metal light-shielding film 1 1, the passivation film 9, and the non dope a-Si film 5, the current 
characteristic of TFT will become [ a pixel electrode 13 like drawing 2 ] unsymmetrical especially with an 
OFF property with a main frame and a negative frame, and panel display quality will deteriorate by the 
cause of impression of degradation of an OFF property, and DC electrical potential difference to liquid 
crystal. This trouble is prevented with on the other hand constituting as mentioned above. 
[0028] The spatter of the transparency electrical conducting materials, such as ITO, is carried out to 
the last, and pattern formation of the pixel electrode 13 is carried out ( drawing 1 (g)). Also on a light- 
shielding film 1 1, the pattern of the transparence conductor layer 14 is carried out, and it leaves it to 
coincidence. It prevents the protection-frorrHight metal 1 1 becoming unstable chemically in contact 
with direct liquid crystal by this. Of course, the pixel electrode 13 and the conductor layer 14 are 
separated. 

[0029] Thus, in the contact hole between the source and the pixel electrode 8, and 13, by contacting 
the source electrode 8 and the metal layer 12 directly, there is no poor contact seen when it formed in 
order of the pixel electrode 13 and the metal light-shielding film 12, and it has checked that good 
contact was formed. By carrying out direct spatter formation of the metal layer 12, although an oxide 
film is formed in electrode 8 front face as above-mentioned, although the reason is not clear, the 
. electrode 8 and the metal layer 12 touch with resistance with a height of several ohms. Moreover, it has . 
the TFT structure -where there is also .protection-frorrHight nature of enoughandit can. be; equal also;:; v.:-'. ^ 
to the use under-strong light, such as a projector. Moreover, a patterning process serves as 7PR like the 
conventional example. " ; v ^ r: .? ^. ^ r ; 

[0030] Next, the 2nd example of this invention is explained using drawing/3 \ The gate electrode 2 is " v . w 
formed like, the 1 st example^ drawing 3 t(a)), continuation membrane^formation of gate; dielectric film 4, 
the non dope a-Si:film 5; and the n+a-Si film-6 of low resistance is carried :out, and pattern formation of ■- 
. thevsemi-conductor layer is carried* out^to the shape of an island- drawing -3 ; -'(b)):cNextr a signal linerand ■. r=r*r" 
drain -electrode 7 and a source electrode; 8; are formed after depositing thev2nd metal membrane by; */:srt 
icarrying out patterning of . the* 2nd metal, membrane and the n+a-Sitfilm; with outire moving the gate y .«ta» tnaruov- 
dielectric film onrthesscannimgdine am^^ 

passivation film 9 is. deposited>in-SiNx etc., the contact hole 1 0 on>the sourcerelectrode:8risjformed,>and;: rn ; 
the insulating layer of the cash-drawer section 3 of the scanning line and a signahline is removed to*** \&*sv 
coincidence ( drawing 3 (d)).- what should -just remove about 200nm passivation film 9 for formation of* * 
the contact hole 10 on. the source electrode 8 at this time — receiving — a cash-drawer section top — 
the passivation film 9 -- about 200nm and gate dielectric film 4 — since about 600nm must be removed ' ■? 
— etching conditions — optimizing — for example, insulator layer removal.— 02 And CF4 It is 
necessary to make it the contact hole section become a taper configuration by the dry etching using 
gas. Then, patterning of the metal light-shielding films 11 and 12 which served as contact between 
source electrode 8 and the pixel electrode 13 is formed and ( drawing 3 (e)) carried out, and, finally the 
pixel electrode 13 is formed with transparence electrical conducting materials, such as ITO, ( drawing 3 
(f)). In this case, since patterning of the cash-drawer section of the scanning line or a signal line and 
patterning of the passivation film are performed to coincidence, a patterning process serves as 6PR. 
[0031] Next, the 3rd example of this invention is explained using drawing 4 . In this example, hydrogen 
plasma treatment is performed before the passivation film 9 membrane-formation process of the 1st and 
2nd above-mentioned example ( drawing 4 (a)). When using metal membranes, such as Cr, as a light- 
shielding film, a metal membrane 1 1 is charged, the back channel 16 of TFT turns this on, and in order to 
prevent the display quality of a panel deteriorating by the increment in the OFF state current of TFT 
accompanying it, it aims at inactivating the back channel 16 of TFT by hydrogen plasma treatment. It 
aims at this inactivating the back channel 16 of TFT. It is [ that he is fastidious and ] H2 to the a-Si 
back channel 16 side more. SiH2 It is incorporated in a form, and will be in the condition of** as [ show 
/ the network of Si / as drawing 4 (b) ], and the back channel 16 will inactivate. 
[0032] The plasma time dependency of the back channel property of TFT at the time of performing 
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hydrogen plasma treatment to drawing 5 on hydrogen flow rate 2000sccm, RF power 250W, and 
conditions with a pressure of 200Pa is shown. The plasma time dependency of the back channel 
property of TFT at the time of performing hydrogen plasma treatment from this is shown. Even if the 
back channel 1 6 inactivates and metaHnsulator-semiconductor structure is formed in the TFT back 
channel 16 side with the metal light-shielding film 1 1, the passivation film 9, and the a~Si film 5 by 
performing hydrogen plasma treatment 30 seconds or more from this, the OFF state current property of 
TFT is stabilized and the display quality of a panel improves. 
[0033] 

[Effect of the Invention] As explained above, the wrap passivation film is formed in the thin film 
transistor and it which consist of a gate electrode, gate dielectric film, a semi-conductor layer, and a 
drain source electrode, and the active-matrix substrate by this invention consists of the metal 
protection-from-light layer and pixel electrode which shade the channel section of TFT on the 
passivation film. Moreover, the source and pixel inter-electrode contact is taken by twoHayer at this 
order with the light-shielding film metal and the pixel transparence electrical conducting material. 
[0034] Therefore, according to this invention, the source and pixel inter-electrode contact which poses 
a problem by the drain and the discrete-type TFT panel between pixel intermediate layers can fully be 
taken, a pixel defect can decrease, and the product excellent in the property can be built with the high 
yield and a low manufacturing cost: . v.-... ? . ; w« r/u-r; • ^ ir;*- ... :;no 

[0035] Moreover, it prevents a pixel's becoming because separate a metal protection-from-light layer 
from the source and it carries out floating, and the off property of TFT becoming unsymmetrical with ?a 
positive/negative frame, and it becomes possible to raise the display quality of a panel. : < -\ : - := . . 

[Translation done.] • v; J x * . ' » . . , . . . r 

* NOTICES * 

JPO and NCIPI are not respbnsibie 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The process sectional view for explaining the manufacture approach of the thin film 
transistor used with the active-matrix liquid crystal display of the 1st example of this invention. 
[Drawing 2] The comparison of the current characteristic of TFT at the time of making a metal 
protection-from-light layer into the case where it ties to a source electrode, and floating. 
[Drawing 3] The process sectional view for explaining the manufacture approach of the thin film 
transistor of the 2nd example of this invention. 

[Drawing 4] The process sectional view for explaining the manufacture approach of the thin film 
transistor of the 3rd example of this invention. 

[Drawing 5] Hydrogen plasma time dependency of the back channel current characteristic of TFT. 
[Drawing 6] Structure of the conventional active-matrix liquid crystal display. 

[Drawing 7] The process sectional view for explaining the manufacture approach of the conventional thin 
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film transistor. 

[Drawing 8] The sectional view of the thin film transistor indicated by JP, 64-68729 A 

[Drawing 9] The sectional view of the thin film transistor indicated by publication of unexamined utility 

model application Heisei 1-104051. 



[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
\A FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

O LINES OR MARKS ON ORIGINAL DOCUMENT 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



